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(54) METHOD OF LITHOGRAPHY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
lithography for increasing uniformity of line width of a 
resist pattern, in the exposure plane. 
SOLUTION: In the lithographic method, a resist pattern 
is formed by carrying out a pattern exposure process 
with an exposure system and a development process 
after the exposure. A plurality of test patterns are 
formed in a plurality of exposure faces 101, by using a 
test pattern exposure with a factor of a exposure 
wavelength in the exposure system and using the 
development process after the exposure. The line width 
CD of each test resist patterns 103 is measured, and a 
superior exposure wavelength for uniform line width of 
each test resist pattern 103 is selected from each 
exposure wavelength. The exposure wavelength of the 
exposure system is adjusted to the selected wavelength 
and then pattern exposure for forming a resist pattern 
for real products is carried out. 
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CLAIMS 



[Claim(s)] 

[Claim 1] In the lithography approach which forms a resist pattern by the development of the 
pattern exposure using an aligner, and after that By the test pattern exposure which used 
exposure wavelength in said aligner as the factor, and the subsequent development Form two or 
more resist patterns for a test in two or more exposure sides, and the line breadth of each of 
said resist pattern for a test is measured. The line breadth homogeneity of each resist pattern 
for a test concerned within said each exposure side chooses better exposure wavelength among 
said exposure wavelength. The lithography approach characterized by adjusting the exposure 
wavelength of said aligner to said selected exposure wavelength, and performing pattern 
exposure for the resist pattern formation for real product manufacture. 

[Claim 2] The lithography approach characterized by choosing the exposure wavelength from 
which the line breadth of each of said resist pattern for a test is dedicated to the allowed value 
with the largest depth of focus in case test pattern exposure which used the focus of exposure 
light as the factor with said exposure wavelength in the lithography approach according to claim 
1 when forming said resist pattern for a test is performed and said exposure wavelength is 
chosen. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Especially this invention relates to the lithography approach for forming a 
resist pattern with uniform line breadth in an exposure side about the lithography approach in 
formation of a detailed pattern which is applied to manufacture of a semiconductor device 
[0002] 

[Description of the Prior Art] In the production process of a semiconductor device, by 
lithography processing, a resist pattern is formed on a wafer, this resist pattern is used as a 
mask, and the pattern of a wafer surface layer, impregnation of the impurity to a wafer surface 
layer, etc. are performed. 

[0003] By the way, the following dispersion of 1-5 exists in the aligner used in the case of the 
pattern exposure in lithography processing, and it is known that line breadth dispersion resulting 
from these dispersion will arise in the resist pattern formed in the exposure field side for one 
shot (namely, inside of an exposure side). 

1) The curvature of field within the exposure side of aberration dispersion within an exposure 
side of an aligner, and two aligners, best focus dispersion within an exposure side of three 
aligners, illuminance dispersion within an exposure side of four aligners, lighting dispersion within 
an exposure side of five aligners, [0004] Here, aberration dispersion within an exposure side of 
for example, one aligner is the problem produced since a projection lens is the spherical surface, 
and is that the gap (namely, aberration) from an ideal image formation point (ideal lens) varies in' 
an exposure side. Moreover, with the curvature of field within the exposure side of two aligners, 
it is distortion which the projection lens itself has like distortion of the projection lens produced 
when a projection lens is made to hold to a lens-barrel, and the aberration of the projection lens 
Itself And 1 and 2 generate best focus dispersion within an exposure side of the aligner of 3. 
[0005] Then, in order to make dispersion between aligners small on the occasion of lithography 
processing, it adjusts to the condition that dispersion in the above 1-5 in each aligner becomes 
the smallest, using the adjustment device carried in each aligner, and the adjustment condition is 
judged by the image formation engine performance on a wafer. Moreover, if it is an aligner using 
KrF excimer laser light as an exposure light so that the exposure wavelength of an aligner may 
also serve as a predetermined value for example, it will adjust so that exposure wavelength may 
be set to criteria wavelength Iambda0=248.385nm. 
[0006] 

[Problem(s) to be Solved by the Invention] However, detailed-ization of component structure is 
progressing with high integration and advanced features of a semiconductor device in recent 
years. It is important, when giving allowances to the superposition margin of a laminating pattern 
and aimirig at improvement in the yield, while setting to manufacture of the semiconductor 
device with which detailed-ization of component structure progressed, and aiming at further 
improvement in line breadth homogeneity of the resist pattern within an exposure side stabilizes 
the component engine performance. 

[0007] Then, this invention aims at offering the lithography approach [ it is possible to aim at 
improvement in line breadth homogeneity of the resist pattern within an exposure side, and ] 
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which can aim at improvement in the yield of the semiconductor device with which detailed- 

ization of component structure progressed by this. 

[0008] 

[Means for Solving the Problem] This invention for attaining the above purposes is the 
lithography approach which forms a resist pattern by the development of the pattern exposure 
which used the aligner, and after that, and is characterized by carrying out as follows. First, two 
or more resist patterns for a test are formed in each exposure side to which exposure 
wavelength was changed by performing the test pattern exposure which used exposure 
wavelength in an aligner as the factor, and a subsequent development. And the line breadth of 
each resist pattern for a test is measured, and the line breadth homogeneity of each resist 
pattern for a test concerned within an exposure side chooses better exposure wavelength among 
the exposure wavelength used for test pattern exposure. Then, the exposure wavelength of the 
aligner mentioned above is adjusted to the selected exposure wavelength, and pattern exposure 
for the resist pattern formation for real product manufacture is performed. 
[0009] According to such a lithography approach, it sets to adjustment within the limits of the 
exposure wavelength in the aligner used for pattern exposure, and exposure wavelength from 
which the line breadth homogeneity of each resist pattern for a test concerned within an 
exposure side becomes better is chosen. Here, the exposure wavelength in an aligner was 
conventionally adjusted to the criteria wavelength decided beforehand. However, since the 
aberration distribution within the projection lens side of an aligner changes and the line breadth 
homogeneity of the resist pattern within an exposure side changes to this from by changing 
the exposure wavelength adjusted in an aligner, formation of the good resist pattern of line 
breadth homogeneity is attained by the case where the same aligner is used by choosing 
exposure wavelength as mentioned above. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of implementation of the lithography 
approach of this invention is explained to a detail based on a drawing. 

[0011] First, in the aligner used for the pattern exposure for real product manufacture, the resist 
pattern for a test for choosing the optimal exposure wavelength is formed. 
[0012] Therefore, a photoresist is first applied on a substrate. The photoresist film is formed 
through the under coat antireflection film on the substrate which becomes in this case, for 
example, BEASHIRIKON, with a spin coat method. 

[0013] Next, pattern exposure is performed to the photoresist film formed on the substrate using 
an aligner. Here, pattern exposure for forming the resist pattern for a test in each part within an 
exposure side is performed using a test reticle. Pattern exposure is performed so that it may be 
shown in this case, for example, drawing 1 , and the resist pattern 103 for a test which made the 
lot the perpendicular pattern V installed in the predetermined direction by each part within the 
8mm XxY=25mmx exposure side 101 (namely, exposure field side for one shot), and this 
perpendicular pattern V and the level pattern H installed in the direction which makes a 
perpendicular may be formed. In addition, the perpendicular pattern V and the level pattern H in 
each resist pattern 103 for a test are an isolated pattern (ISO), for example, design line breadth 
is set to 150nm. 

[0014] Moreover, in this pattern exposure, pattern exposure is performed to two or more 
exposure sides by using exposure wavelength and a focus as a factor. For example, when this 
aligner is an aligner which uses KrF excimer laser light for exposure light although exposure 
wavelength is usually set as criteria exposure wavelength Iambda0=248.385nm, this criteria 
exposure wavelength lambda 0 is set as the three-stage changed **0.010nm. In addition, 
suppose that adjustment of exposure wavelength is carried out by the adjustment function of the 
exposure wavelength prepared for the maintenance of an aligner. 

[0015] Moreover, when a focus is just set to 0, a focus is compared and is changed in the ** 
direction by 0.1 -micrometer unit. And pattern exposure of the multiple times to which the focus 
was changed in each exposure wavelength changed by the three-stage is performed using the 
test reticle mentioned above. 

[0016] Subsequently, the development of the photoresist film which performed pattern exposure 
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is carried out. and two or more resist patterns 103 for a test are formed in the exposure side 
101 of the plurality on a substrate. 

[0017] And the line breadth CD of each resist pattern 103 for a test (critical dimension) is 
measured using CD-SEM. Under the present circumstances, a chart number (for example. 1-25) 
is given to the resist pattern 103 for a test formed in each part within the exposure side 101, 
and the line breadth CD of the perpendicular pattern V and the line breadth CD of the level 
pattern H are measured about the resist pattern 103 of five charts 16-20 formed at equal 
intervals covering the direction of X within the exposure side 1. 

[0018] The line breadth measured value at the time of setting exposure wavelength to criteria 
exposure wavelength Iambda0=248.385nm (**0.000nm) at drawing 2 is shown as tablel. The line 
breadth measured value at the time of being referred to as exposure wavelength 
lambda+=248.395nm (+0.01 Onm) at drawin g 3 was shown as table2. and the line breadth 
measured value at the time of being referred to as exposure wavelength lambda-=248.375nm (- 
0.01 Onm) was shown in drawing 4 as table3. 

[0019] every — table — setting — the variation (Focus Offset) of a focus — a lengthwise 
direction — moreover, the formation location of the direction of X of each pattern for a test in 
an exposure side was made to correspond to a chart number, the longitudinal direction was 
assigned, and the line breadth measured value of the perpendicular pattern V of each resist 
pattern for a test and the level pattern H was displayed. 

[0020] In addition, to the design line breadth of 150nm. the allowed value of line breadth was set 
as 150nm**15nm, and it added shading to the line breadth measured value which is not 
contained in the range of this allowed value by considering as spec, out at each table 1-3. 
Moreover, the focal range where line breadth serves as an allowed value (spec, in) in all the 
exposure parts (chart numbers 16-25) that showed line breadth measured value was surrounded 
with the thick frame. 

[0021] Furthermore, each following value in an exposure location (namely, formation location of 
each pattern for a test) was shown in the lower column of each table 1-3. 

** DOF (Depth of Focus) : it is the width efface of the focus from which line breadth measured 
value IS tolerance, and is a focal margin (depth of focus). 

** B.F. (Best Focus) : a focus when line breadth measured value is the closest to the design line 
breadth of 1 50nm. 

** AST (Astigmatism) : the difference of best focus B.F. of the perpendicular pattern V and the 
level pattern H. [ in / it is astigmatic and / each resist pattern 103 for a test ] 
[0022] On the other hand, the difference (namely, line breadth dispersion) Range of the maximum 
Max of the line breadth in each focal location, the minimum value Min and Maximum Max. and the 
minimum value Min was shown in the right column of each table 1-3. 

[0023] Next, based on the result of these table(s) 1-3. the exposure wavelength in the aligner 
used for formation of this resist pattern for a test is chosen. Here, the line breadth homogeneity 
of the resist pattern for a test decides to choose better exposure wavelength. 
[0024] In order to dedicate the line breadth in this case, for example, all the resist patterns for a 
test within an exposure side, to an allowed value, line breadth homogeneity chooses the 
exposure wavelength from which the larger focal margin, i.e., the largest depth of focus, is 
obtained as good exposure wavelength. 

[0025] Moreover, line breadth homogeneity may choose the exposure wavelength from which 
dispersion in line breadth serves as min within the limits of the focal margin D called for as good 
exposure wavelength. For example, in manufacture of the semiconductor device which makes 
design line breadth of 150nm the minimum pattern width efface, D= 0.4 micrometers of focal 
margins are demanded, and the difference of line breadth measured value may choose the 
smallest exposure wavelength in the range of this focal margin D. 

[0026] The maximum Range (Max) of line breadth dispersion in the range of D= 0.4 micrometers 
of focal margins demanded in the focal margin (depth of focus) DOFa which can dedicate the line 
breadth of the resist pattern for a test to an allowed value in each exposure wavelength, and this 
production process was shown in the following table 1 
[0027] 
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[Table 1] 





DO F a 


Range (M ax) 


Ao (±0.000nm} 


0. 2 /i m 


2 1. 1 n m 


A+ <+0.010nm) 


0 . 4 // m 


16. 9 n m 


A- (-O.OlOnm) 


0. 3 /im 


3 5. 1 n m 



[0028] It turns out that the exposure wavelength with the focal largest margin (depth of focus) 
DOFa IS iambda+-248.395nm. and the exposure wavelength to which the maximum Range of line 
breadth dispersion (Max) becomes the smallest is also lambda+=248.395nm, and line breadth 
homogeneity chooses lambda+=248.395nm from this table 1 as good exposure wavelength 
[0029] The exposure wavelength of the aligner used for formation of the resist pattern for a test 
IS adjusted to lambda+=248.395nm after more than. And pattern exposure for real product 
manufacture is performed to the resist film applied on the real product wafer using this exposure 
wavelength. Then, the development of the resist film which performed pattern exposure is 
earned out, and the resist pattern for real product manufacture is formed on a wafer. 
[0030] By the lithography approach explained above, by changing exposure wavelength, it can 
become possible to perform test pattern exposure to which distribution of the aberration within a 
projection lens side was changed, it can set to acjjustment within the limits of the exposure 
wavelength in an aligner, and exposure wavelength from which the line breadth homogeneity of 
each resist pattern for a test concerned within an exposure side becomes better can be chosen 
And since pattern exposure for real product manufacture is performed with the application of the 
selected exposure wavelength, it becomes possible to form the good resist pattern of line 
breadth homogeneity more. Consequently, since the allowances of the superposition margin of a 
laminating pattern are expanded while becoming possible to attain engine-performance 
stabilization of a component by which used this resist pattern for the mask and processing 
formation was carried out, it becomes possible to aim at improvement in that yield in 
manufacture of a semiconductor device. 

[0031] In addition, in the gestalt of the operation explained above, although exposure wavelength 
was changed by the three-stage, make it change broadly in other phases further within limits 
which can be adjusted, and it is made to perform test exposure, and the selection range of 
exposure wavelength is extended and it becomes possible to perform good pattern exposure of 
line breadth homogeneity further. Moreover, this invention is applicable to the lithography which 
IS not limited to the lithography which performs pattern exposure using KrF excimer laser light, 
and performs pattern exposure using the exposure light of various waveleneth 
[0032] ■ 

[Effect of the Invention] From according to the lithography approach of this invention, choosing 
exposure wavelength from which the line breadth homogeneity within an exposure side becomes 
better, and performing pattern exposure, as explained above While becoming possible to form the 
good resist pattern of line breadth homogeneity more and becoming possible to attain engine- 
performance stabilization of the component by which used this resist pattern for the mask and 
processing formation was carried out It becomes possible to give allowances to the 
superposition margin of a laminating pattern and to aim at improvement in the yield. 



[Translation done.] 



JP,2003-086497,A [DESCRIPTION OF DRAWINGS] 



1/1 ^— V? 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

I.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2-**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining formation of the resist pattern for a test 

[Drawing 2] It is drawing showing the measured value of the line breadth of the resist pattern for 
a test in the case of the exposure wavelength lambda 0. 

[Drawing 3] It is drawing showing the measured value of the line breadth of the resist pattern for 
a test in exposure wavelength lambda+ 

[Drawing 4] It is drawing showing the measured value of the line breadth of the resist pattern for 
a test in exposure wavelength lambda- 
[Description of Notations] 

101 — An exposure side, 103 — The resist pattern for a test, CD — Line breadth 
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DRAWINGS 



[Drawing 1] 



101 mftm 





103 ^XhAJUJ^Xh/*^— > 



CO 



H 



[Drawing 21 



JP,2003-086497.A [DRAWINGS] 



2/4 ^—iy 



O 
(0 



c 
o 
in 



E 
c 
o 
o 
o 

d 
-H 



ID 
GO 
CO 

GO 

CM 

II 

O 



CD} 



21 s 



1 

^l^i^ U>l CM 



CO 



;;^';c-,'>!V|:.}<>.j|-.;. 



m 



■S^'^"' — 
07 



— J 




ojpi - 



7 



0»| 



0>i »- 



CO) ^ 



Ol CB 

1 



0k: Oft 



40| <0 



"n — ^ — r- 

o^l ojoj o 
o>i o o! o 

i 



as 



col o| 



E 

51 



i el 



COi CO ■ CO ■ 
CM 0> 



Lf>| a> -q> r*N;. . 

^ ^ ' < 

. X 



CO! eg #i« irt- : 



s? ?S $ , ' 



to «0 a» 

— -NO 



^1 «^ col «5 
O: Oj Oj Ol O 



oio 



OS 



m 
o 



O 



O 



O 



o 

o" 



ffl 



[Drawing 31 



JP,2003-086497.A [DRAWINGS] 



3/4 ^— 



3 



o 

€0 

c 
o 

lO 



E 
c 
o 



o 

lO 

o> 

CO 

CM 
II 

+ 
CM 

3 



3 



cot 



CO; 
*-| CO 



(0| 0)1 
CO csl -tr 



C0[ 
CO] <^ 



CO: oi 



«D CO: O 

eoi ^1 tn 



ml COI o 
oil in I o 



pi in 
col in 

col CM 



col eo 
*-| in 

in ^ 



I 



■>j<5.0^i:...., 

co|53^:i| 



^-1 »| •H. *: i ' 



> t?^ CO ^1 



lis 



lb 



I <^ 

c 
I 



^1 in 



ojo 



«>| ml ''«^ -wi; 



'^f *?:■*9'■^'^ci^• 
^^g:|9la:?*>:-..- 



CO 



f^l ml <oi I 
i\ ol ol < 

I 1 
j { { 



Ei 

m. I 

oil 



-4~ 



515! 



51 



ie 



[Drawing 4l 



JP,2003-086497,A [DRAWINGS] 



4/4 ^— i? 



O 
03 

E 
c 
o 

ID 



E 
c 
o 

o 

d 



in 

CO 

00 

CM 
11 
I 

CO 

-2 

s 



'7; '-'^^'^^^^i-f? 



-r-T 



h{ in 



mi 
CO] <o 



^1^ 



m 



r^i en 

i 



3! < 



in^m 



m m 



COS ol 1— J 

odj csif cm' 

10| <0{ CO 



cm! r^i 
coj mi 



ol o 

4 I I 



ol O 



<=> p 

Ol O: O 



IE e 



CO'.-P^--:, 



CMl col'* 

I I 



mj<o 
o; o 

i 



ml 

?! 



E 

51 



m! 



mi 
m! o| 

1 : 



m 

0 P 

1 i o 



[ I 



e 



[Translation done.] 



mB^mif (J P) 02) i2t ^ ^ « (A) 



#582003 -86497 
(P2003 -86497A) 
(43)4^11 H ¥dEl5^ 3^20 9(2003.3.20) 



(SDInta.' 
HOIL 21/027 
G 0 3 F 7/20 



5 2 1 



F I 

G 0 3 F 7/20 
HOIL 21/30 



52 1 5F046 
5 1 6A 
5 1 4E 





«H2001 -277510(P2001 -277510) 


(71)ffilHA 000002185 


(22)diKB 






^JK13^ 9 ^ 13 B (200L 9. 13) 








(72)«M« m^K 






*SClRa7lII2:4ti»;i|6TB7S35^ yen 


















*Sci»«;ni2C4i:»;ri6TS7«35^ v- 












(74)f^A 100086298 






i»« mm 






F^— A(^) 5F046 AA18 BA03 CA07 DAOl DA13 






DAM I»06 



(54) mmco^mi oi/if^y^:^ 



(57) [Hj^l 

imk^m m^mm^mi^ ^ ^^^^ 




101 mifm 



Y=:8mm 



103 -riS^hfflUiJXh/^^-V 



003-86497 



Ee^T^;^ hffiu-v/^^ H^"^^'— >'(Di^«|ii2iJf^:^fii[l-^i!^i^ 
[000 U 

^cm #tcJi4^<*:^g(75®{3tiiiig^ J: 9 ^^^^ 
[0002] 

[ts^^<?)^] ^^mm<ommi:m\^^\^^xi^. yy 

^f7)Ui^:x,hy<^'-i^^^y^^\z\^X^^y^mM 
[0 0 0 3] <i:r^T\ V y^yy^^iiim\cioif^y<^ 

2) il3lc:^g<^^7t®F^(C4olt6i^®^^. 
4) ^7lc:i^gt7:>il3feDiF*9BS^J^^ot. 

[0004] c :i T% m:ti^i) m±mm(Dmyt^^\^ 



^LT. 1) ^2) t\ 3) 

[0 0 0 5] ^:ix\ vyyy'7^^m\zm\^x\t. m 

8. 3 8 5nm<^:>^^5J:9^-ISSLTV^5o 
[0 O O 6] 

[0 0 0 7] ^:ix-:^mm\t^ mim^^kc^n^ ui^p^ 
hy<^—>'(Dm^^—m(0{^±^m^:^ty^^'^mx\ z 

[00 0 8] 

tx\ myt^^^mt^'^tz^m^m\^\cmm(o^y^h 

[00 0 9] :L<nxo^s:Vyyyy^:fjm\cx^\^^ y< 



(3) 



^t^^ 2003-864 



[0 0 10] 

<r>'mm(rymm^mM\cm<^\^ ^xwm\z.mm-r^a 
loo 1 1] %ir. mmffuWt(ofc}^<D^<^->^^\- 

m\i^^m~HLmmc^\^-x. ^^m^f^M^mR-r^tc 

(0 0 121 't(Otl}f>^-r. mm±\zy:ith\^i^:p^v^ 

jc. ^y:^'>^-hmzx^xTmK^mm±m^^\^x 

10 0 13] i«*:tc. mitmm:^m\i^x. m^±\mj^\^ 

fz.-7^ ^ vm\z.t^\^x^<'9—:ym^^^z.fsi 

fT9o 0iJx^JPgI I tC^i-J: 9 tC. XXY=25 

mmx 8mm60|i^® 1 0 1 (-r?^^;^*? 1 >3 :y h5>(7) 

V(ISO) 0ii;tf^^imiPi^l 5 0nmt L 

[0 0 14] ^f::. ^^7)/N'^->i|5t;|-;^i5v^T^i. It^fc 
^■M:ty^-:^:^t^m^tl^X. mWccDm^m^zMi. 

xy<^-i^m9t^noo m^\^. ^(^m^mmK ki 
ii^. mim^\^mmm^^^x.= 2A. s. as 

hif\^x\^^^i^itm^(Dmmmmcx^xno 

[0 0 15] ^T^c. i;>^y^Yy^^^:^ 
^Ot Lfc^-^tC, ±:;^f63 (CO. 1 ;i m^J^^^X'^^-ft: 

[0 0 16] }^^V^T^ ^<^-^^mit^^rT'otz.'7irY\^^y 



So 

10 0 17] ^LT. hmiyi^^ h^<^— >1 O 

3<?:>^i|iiCD (critical dimension) ^iJxLl^CD- 

(i5iR*^i~2 5) mytmiPs(Dx 

:^i^\zt>tzr>x^mm\zmf^^thti5-D(o^-Y— h i e 

[0 0 18] a2tc:*d:S^^:^^^ii|f5fe^^Xo-2 
48. 385nm(±0. OOOnm) t Ltzm^co^ 
^mi^m^ t a b 1 e 1 tX^L, as tClilg^t^:^ 
;i.= 2 4 8. 3 9 5 nm (+0. OlOnm) t Lfz 

m^(D^mm^m^ t ah \ e 2t lx^l. jul t-fi 

m^^MX-^24S, 3 75nm(-0. OlOn 
m) t l^fcm^<Ol»mm^m^ t a b l e 3 LX?nU 

[0019] ^tabl etdfcV^Xfi, y:t—^:^(D^ 
itm (Focus Offset) ^i^fSjlC, ^fc@|^Di(;i;fcftS 

(-^^£:$-frXlit^f6]{cfiJi9^*:?. #xx h^u-v^^ ^^>? 

[0 0 2 0] 1^. ^ff«^S15 0nm{C>^U i^*i(^f!= 
15 0 nm± 1 5 nmtC^^U. Stable! 

- 3 \znz(Dw^mm(Dmm\c^^tix\^ ^i^iiJisij:^^ 

^iit^r^ Ufc^XcoS3fe^5> C^i-- 16-2 
5) X^il^;a5rF^fit (^-<5/:^^>f i/) ^/^oXV^S r?;*- 

— ;e7 ^ $Ela^±#x^a^ 

[0021] Stable l-^3(OTmizn, 

0DOF (Depth of Focus) : ^i|>iSy^fit:d5if^g5(a{c 

®B. F. (Best Focus) : ^mmmmmimmi 5 

0 n m IC^ 5£tr ^:^'^cO :7 ;i~>!7 

(3)AST (Astigmatism) : ^^ItXMXfc . h 

^^<^ — '^Ht<0^:^Vy^-'^:^.B. F. 
[0 0 2 2] — Stable 1 ~ 3 OJ^-flfClfi, # 

1 n. *5j:tJ«^:;^fitMa x (t^/hMM i n ("T/^ 
t>*?^i|ii*^ibo#) Range ^^L/c„ 

[0 0 2 3] c^tC. ClixbCO t able 1 — 3<7)M^|C 



(4) 
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10 0 2 4] ztom. mx.i'S^ m^m^h\ci6n^±x(D 
m^^-m^^mi:m9tmMti.xm^i.xi,]^ 



m^\^xi,^\^\ 

[0 0 2 6] Tm^i\zn. ^m^^^mc^\y-x^:^h 

4 /i mtO|5IStc:jb^{t6^«iJ^^o#colb::'^fii[R a n g e 
(Ma x) ^TT^X^fz^ 
[00 2 7] 
[^1] 





DO F a 


R a n 8 • (M ax) 


Ao (d:0. 000 nm) 


O . Z um 


2 1. 1 nm 


(+0.O10nm) 


O. 4 


16.9 nm 


A. (-O.OIOnm) 


O. 3 /im 


3 5. 1 nm 



[0O2 8] C0^1J:!9. :7;;*~pi7;^^-v>>. (>^^^ 
231ft) DOE a255^t>:^^V^gi3t^:g^ia.= 2 4 8, 
3 9 5 nmr'fc»9. ^ fc^i|>iJ^ ^bo# 0^;^fi:R a n g 
e (Max) 'f)-mi^A^^<fjL^m^^mhX^=2A 
8. 3 9 5 nmX-fe5d:;d5*:>;i^«9. j^J^— 
ti:mit^^t\.XX*^2 3 9 5 nm^aS^^-r 

So 

[0 0 2 9] VJ^AKDWi. 'r:^hm\y\y:^Vy<^—i^am 

f^\m^^'tcm%mm.<om^^^^^ ;l.= 2 4 8. 39 
[0 0 3 0] tA-hift^ufcy y^^7>f^T*fi. g?3fe 

m\^^xMxmf^;^titzm^(o^m^'^^\i^m^^ tTb^-sj 

[0 0 3 1] /S}. i^±T'^§^Lfc^ligtO?|^®(ciBV^X 



[O 0 3 2] 

[fig) 3 ] m^^^ X ^(Dm^(Dy^ :^ hMl^i^^ hy<^— 
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